Introduction

27
Tropical oxygen minimum zones (OMZs) are the most important regions of low oxygen in the 28 recent ocean and the nutrient cycling in these regions influences the global ocean. This is 29 particularly important because model calculations predict that the ocean will progressively 30 loose oxygen over the next 200 years (Bopp et al., 2002; Matear and Hirst, 2003; Joos et al., 31 2003) with adverse consequences for marine life and fisheries. To some extent oxygen loss is 1 related to ocean warming but the main reason is the decreased ocean ventilation due to 2 circulation changes related to anthropogenic induced climate change. Indeed a 50-year time 3 series of dissolved oxygen concentrations reveals vertical expansion of the intermediate depth well established methods is the temperature reconstruction via the Mg/Ca ratio (Nürnberg et 21 al., 1996; Rosenthal et al., 1997; Hastings et al., 1998; Lea et al., 1999; Elderfield and 22 Ganssen, 2000; Lear et al., 2002) . Some elemental ratios in foraminiferal calcite have already 23 been evaluated as proxies for redox-conditions (V/Ca: ; Hastings et al., 1996a, b&c; U/Ca: 24 Russel et al., 1994) . However, the U/Ca ratio seems to be strongly affected by the carbonate 25 ion concentration (Russel et al. 2004; Yu et al., 2008) . Furthermore, Mn/Ca ratios have widely 26 been used to trace for diagenetic alteration of the samples but there is still a disagreement of 27 the acceptable Mn/Ca ratio (Boyle, 1983; Boyle and Keigwin, 1985; 1986; Delaney, 1990; 28 Ohkouchi et al., 1994 , Lea, 2003 . Nevertheless, in the absence of diagenetic alteration the 29 Mn/Ca ratio might also be a valuable redox proxy (Fhlaitheartha et al., 2010, Glock et al., 30 2012). This is supported by culture experiments on Ammonia tepida which showed that Mn is 31 incorporated into the test calcite proportional to the concentration in the ambient water 32 (Munsel et al., 2010) . 33 Iodine is highly redox-sensitive and easily reduced to Iodite (I -) which is easily oxidized (see 1 the "200 years of iodine research" review by Küpper et al. 2011 ) (Wong and Brewer, 1977) only IO 3 -seems to be incorporated into carbonates (Lu et al., 4 2010). Precipitation experiments by Lu et al. (2010) showed that the I/Ca ratios in synthetic 5 calcite are a linear function of the IO 3 -concentrations in the ambient water, while I -6 concentrations did not affect the I/Ca ratios at all. Thus, it was proposed that iodate is partially 7 substituting the carbonate ions in the calcite lattice. Since the I -/IO 3 -system has a reduction 8 potential which is close to that of O 2 /H 2 O it should be highly sensitive to oxygen depletion in 9 the oceans (Rue et al., 1997; Harris, 2006; Brewer and Peltzer, 2009, Lu et al., 2010 calcite reference standard was below the detection limit in every measurement session (n = 4 70). This indicates that the procedural blank for preparation of the standard solutions was also 5 below the detection limit. for P. limbata (P = 0.009; ANOVA) but not significant for H. elegans (P = 0.1000; ANOVA).
12
The epifaunal species P. limbata shows the highest I/Ca ratios (1.03-2.20 mol/mol) followed 
Summary and Conclusions
31
We provide cleaning protocols and a method to measure I/Ca ratios in benthic foraminifera.
32
Due to its volatility, iodine is lost in measurable amounts already one day after dissolution coral standard: n = 52; 1 = 3.5%; U. striata: n = 28, 1 = 6.6%). Thus, the measurement of 5 the samples within a short time after dissolution is essential.
6
There is a strong inter-species variability of I/Ca ratios in two infaunal species from the same 7 location which indicates either strong vital effect or slight species dependant differences in the (5), 803-814, 1996. 11 Ohkouchi, N., Kawahata, H., Murayama, M., Ohkada, M., Nakamura, T. The mean precision for the foraminiferal analyses in this study was species dependant 1 mean 5 = 3.2% (U. striata n = 65); 4.21% (U. peregrina n = 2); 2.0% (P. limbata n = 18) and 7.4% 6 (H. elegans n = 29). foraminiferal analyses in this study was species dependant 1 mean = 3.2% (U. striata n = 65); 7 4.21% (U. peregrina n = 2); 2.0% (P. limbata n = 18) and 7.4% (H. elegans n = 29). 
